for all x ∈ X 1 . This gave rise to the stability theory of functional equations.
The famous Hyers stability result has been generalized in the stability of additive mappings involving a sum of powers of norms by Aoki 4 which allowed the Cauchy difference to be unbounded. In 1978, Rassias 5 for all x, y ∈ X 1 , then there exists a unique additive mapping F : X 1 → X 2 with the property
for all x ∈ X 1 . Moreover, if the map r → f rx is continuous on R for each x ∈ X 1 , then F is linear. This result has provided a lot of influence in the development of what we now call the Hyers-Ulam-Rassias stability of functional equations.
Later, Gȃvruţa 6 generalized the Rassias' theorem as follows: Let G, be an Abelian group and X a Banach space. Suppose that the so-called admissible control function ϕ :
for all x, y ∈ G. If f : G → X is a mapping with the property
for all x, y ∈ G, then there exists a unique additive mapping F : G → X such that
for all x ∈ G.
In the last few decades, various approaches to the problem have been introduced by several authors. Moreover, it is surprising that in some cases the approximate mapping is actually a true mapping. In such cases we call the equation E superstable. For the history and various aspects of this theory we refer the reader to monographs 7-9 .
As we are aware, the stability of derivations was first investigated by Jun and Park 10 . During the past few years, approximate derivations were studied by a number of mathematicians see 11-18 and 
Preliminaries
Throughout, A will be a normed algebra and M a Banach A-bimodule. In the following, we will assume that m and n are nonnegative integers with m n / 0. We will use the same symbol · in order to represent the norms on a normed algebra A and a Banach A-bimodule M. For a given admissible control function ϕ : A × A → 0, ∞ we will use the following abbreviation:
Let us start with one well-known lemma. for all x, y ∈ A, then there exists a unique additive mapping F : A → M such that
for all x ∈ A.
We say that an additive mapping f : A → M is C-linear if f λx λf x for all x ∈ A and all scalars λ ∈ C. In the following, Λ will denote the set of all complex units, that is, Λ {λ ∈ C : |λ| 1}.
2.6
For a given additive mapping f : A → M, Park 26 obtained the next result.
Lemma 2.2. If f λx λf x for all
x ∈ A and all λ ∈ Λ, then f is C-linear.
The Results
Our first result is a generalization of 19, Theorem 2.1 the case m n . We use the direct method to construct a unique C-linear mapping from an approximate one and prove that this mapping is an appropriate m, n σ,τ -derivation on A. This method was first devised by Hyers 3 . The idea is taken from 19 . for all x, y ∈ A and λ ∈ Λ. Then there exist unique C-linear mappings σ, τ : A → A satisfying
for all x ∈ A, and a unique C-linear m, n σ,τ -derivation
Abstract and Applied Analysis
Proof. Taking λ 1 in 3.1 and using Lemma 2.1, it follows that there exists a unique additive mapping D : A → M such that d x − D x ≤ φ x, x holds for all x ∈ A. More precisely, using the induction, it is easy to see that
for all x ∈ A, all positive integers l, and all 0 ≤ q < p. According to the assumptions on φ x, y , it follows that the sequence {d 2 k x /2 k } ∞ k 0 is Cauchy. Thus, by the completeness of M, this sequence is convergent and we can define a map D : A → M as
Using 3.1 , we get
3.10
This yields that D λx λy λD x λD y 3.11
for all x, y ∈ A and λ ∈ Λ. Using Lemma 2.2, it follows that the map D is C-linear. Moreover, according to inequality 3.7 , we have
Abstract and Applied Analysis
Next, we have to show the uniqueness of D. So, suppose that there exists another C-
2 j 1 0.
3.13
Therefore, D x D x for all x ∈ A, as desired. Similarly we can show that there exist unique C-linear mappings σ, τ : A → A defined by
3.14 Furthermore,
for all x ∈ A. It remains to prove that D is an m, n σ,τ -derivation. Writing 2 k x in the place of x and 2 k y in the place of y in 3.4 , we obtain
This yields that 
since d is continuous at point x 0 . Thus, there exists an integer k 0 such that for every k > k 0 we have
Therefore, 
